RVDS 3.1
RealView ICE
&
RealView Trace
Quickstart Tutorial

250v02

250v02 Using RVI/RVD Tutorial 1




Contents
(600] 01 1] 01 £ PP PUP PP 2
10T (3 Tox 1 o o P 3
Section 1: RVDS and RVI INStallation ... eeeeiiniiiiiiiieiiieee e eseiveeeees 4
Section 2: Preparing for the EXamples.......coooiiiiiiiiiiiieeeee 13
2.1 — Building an Image (rebuilding the examplasyfaur target)..........ccccccoeeee. 13
2.2 — Connecting to and Configuring YOUr Target. ......ccccovviimiiriieieeeeneeieene 15
2.3 — Setting up RealView DebUQQEr..........ceeemeeiiiiiiiiiiiiiee e 20
Section 3: Using RealView ICE With RVD ..........cueiiiiiiiiiiiiiiiiiieeeee e 24
3.1 — Simple Hello World Project (RVD BaSICS) wumuuuvrrrrerriiiiieeaeaeeaaeiiiiienee 24
Section 4: Using RealView Trace wWith RVD .....cooiiiiiiiiiiiiieees 40.
4.1 — CONFIQUIING TIACE ....eeveeiiiiieieee et mmmme ettt e e e e e naeeeees 40
4.2 — Performing Simple Trace Capture ........c.cueeeeveeeiiiiiiiiiiiiiniieeeeeeeeeeeeeeen a7

250v02 Using RVI/RVD Tutorial 2




Introduction

Aim
This tutorial will get you started using RealVie@H (RVI) and RealView Trace
(RVT) hardware with RealView Debugger (RVD) softe@al he versions used are:
RVI host software v3.1
RVI firmware v3.1
RVD v3.1

It contains sections covering the essentials déilisg and using:
RealView ICE
RealView Trace

Pre-requisites

The example code used in this tutorial will workiwihe memory map of an
ARMO926EJ-S Platform Baseboard (PB926EJ-S), buessghed in such a way that it
can be ported to the memory map of your system mithmal effort. This platform
has 128MB of RAM at address 0x0 once the Boot Mwrhas run, but the examples
should work with any target with at least 8KB obgrammable memory at this
location.

Additional information

This tutorial does not provide detailed documeatatf RVD, RVT and RVI. Full
documentation is provided with the products.

6 References in the subsequent sections of thadl&oe identified by
these boxes.

Further help can be accessed by predsinfjom within RVD, or from the help menu.

Full documentation is available in PDF format. sTban be found by going &tart
Programs ARM RealView Development Suite v3.1RVDS v3.1
Documentation Suite

When working through this tutorial, of particulaterest are:
RealView Debugger v3.1 User Guide
RealView ICE and RealView Trace v3.1 User Guide
RealView Debugger v3.1 Trace User Guide
RealView Compiler Tools v3.1 Linker and UtilitiegiGe

Other useful information can be found on the wwm.aom web site:
Application Note 168: Tracing with RVD
(http://mvww.arm.com/documentation/Application_Ndtedex.html)

o Contains a more advanced tutorial for RVD Trace
FAQs (http://www.arm.com/support/devfagsindex.html)
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o Answer common RVD, RVI and trace questions

Section 1: RVDS and RVI Installation

This section describes how to install the requseitware on your host PC, and
configure your RVI and RVT.

6 RedHat Enterprise Linux 4 is the only Linux platfosupported by
RVDS 3.1. References kinuxin this tutorial apply to RHEA4.

Install the RealView Development Suite (RVDS) softw  are

Follow the instructions on the RealView Developm8oite (RVDS) v3.1 CD for
installation. It is recommended that you instaltiie default location. If you are
installing on RedHat Enterprise Linux 4, you shouse the setuplinux.bin installer.
On Linux you will need to edit your .bashrc fileitwlude the linesource
/<path>/RVDS31env.posh  where <path> is your installation path.

E:_.T,ARM RealYiew Software Wizard o o] |

Select Destination

L]
Please provide the destination REGWIEW

Please select the destination to which ywou would like this produck ko be installed

- (% Default destination

ZiYProgram FileshARM

- Custom destination

k:'l,PrUgram Files\ARM LI

Browse, . |

Cancel | Back |

After installing RVDS, RVD can be launched by:
On Windows, navigating t8tart Programs ARM RealView
Development Suite v3.1 RealView Debugger v3.1
On Linux, by typingvdebug at a command shell prompt (note that this
requires .bashrc to be updated as detailed above)
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RVD configuration files are stored at:

On Windows C:\Documents and
Settings\<username>\Application Data\ARM\rvdebug\3. A\

On Linux,/home/<username>/.rvdebug/3.1/

You can revert to the default configuration byrtatgy RVD with the
6 --cleanstart switch. At a command prompt, type
rvdebug --cleanstart and press enter.

You can revert to the default configuration by titay RVD with the--cleanstart
switch (from a command line, typedebug --cleanstart and press enter).

Install the RealView ICE host software

Follow the instructions on the RealView ICE v3.1 @D installation. Make sure that
you install the software in the folder you are gdior all of your ARM RealView
tools. If you are installing on RedHat Enterpiiseux 4, you should use the
setuplinux.bin installer.

Connecting to your RealView ICE unit

You can connect to your RealView ICE unit using oh8 methods:
- via a USB cable (Windows only)
- via a Local Area Network (LAN) with or without DHCP
- via an Ethernet cross-over cable

By default, RVI is preconfigured to work correctiia USB or a DHCP-enabled
network without additional configuration.

This document will briefly explain how to set ug@nnection via a USB cable.

If you are using Linux, you should connect to yR¥l via Ethernet.

To set up an ethernet connection on a DHCP-enaiaedork:

6 - Follow step 1 below
- Connect the RVI to your network using the sugglEthernet cable
- Follow on from step 5 below, noting that yoWIRvill appear under
TCP/IP

For a more detailed explanation, or for instrutsidor connecting via

6 Ethernet, refer to Chapters 2 and@dtting Startedand ‘Configuring
RealView ICE Networkinyof theRealView ICE and RealView Trac
v3.1 User Guide

D

Connection via USB
1. Plug the power supply for the RealView ICE into thrt.
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2. Connect the RealView ICE to your computer’'s USBtpsing the supplied
cable.

3. Windows should automatically start the Found Newddare Wizard. When
prompted, browse to the driver stored in @h¢¥rogram Files\ARM\RVI\
Drivers\usb_driver\1.2\6\win_32-pentium folder.

Found New Hardware Wizard

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows wil search for curent and updated software by
looking on your computer, on the hardware installation D, o1 an
the Windows Lpdate 'weh site: [with your permission]

Read ow privacy policy

This wizard helps pou install software far

Realiew-ICE

{ ;) If your hardware came with an installation CD

Can 'windows connect to Windows Update to search for &E or Hoppy disk. insert it now.

software?
& Yes, this ime only
£ Yes. now and gver time | connect a device What do you want the wizard to do?

& o, not this time 0 Install the software automatically [Recommended)

@ |nstall from a list or specific location [Advanced)

Click Next to continue. Click Net to continue.

cBack [ News | Cancel | <Back [ Newt> |  Cancel

Found New Hardware Wizard

Please choose your search and installation options. .

= Search for the best diiver in these locations.

Usze the check boxes below to limit or expand the default search, which includes local
paths and remavable media. The best diver found will be installed.

[~ Search emavable media [floppy, CD-ROM. |

¥ Include this location in the search

[C\Program Files\ ARMARVINDrivershush_diivers1 24 | | Bioise™ )

" Don't search, | will choose the driver to install

Choose this option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware,

< Back | Hext 5 I Cancel |

4. Restart your computer and the RealView ICE unit.

5. Confirm that your RVI can be detected using the RWhfig IP utility. This

utility can be found atart Programs ARM RealView ICE v3.®
RealView ICE Config IP

- . In RVI Config IR selectRVI ® Start Scarto scan for ICEs.
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ol
File ‘Wiew R¥I Help
Access | Ethemet Address | Ethernet Type | DHCFI Host Hame I |.P. Address I D efault Gatewa}l Subnet Mask |Active Connectionl
USE
00:02:F7:00:.0B:FF  Auto-Detect Yes FYICES 127002 127.0.0.2 255.0. D.@
TCR/IP
00:02F7:00:25:12  AutoDetect Yes  OtherlCET 101.72.34 101.721 285.285.2550 0
00:02F7:00:1%:4C  Auto-Detect Yes OtherlCE2 101.72.41 101.721 256.255.2550 0
00:02F700:05:C5  Auta-Detect Yes OtherlCE3 10.1.72.190 101.721 2ER.2EE.25E0 0
00:02F7.00:04:00  AutoDetect Yes OtherlCE4 101.72.29 101.721 285.285.2550 0

4

Your RVI should be listed und&tSB There may be other ICEs on your network
listed undeiCP/IP.

- N Right-click on your ICE and seleltentify.

This should cause the LEDs on the front of your BNit to flash.

If you want to name your RVI, you can do this lghti-clicking on the RVI, selecting
Configure and entering lost Name Click Configureto confirm.

Install the RealView ICE firmware

You should update your RVI to the latest firmwaahjch can be found in your RVI
installation folder.

< Open the RVI Update utility. This utility can beuind atStart
v Programs ARM RealView ICE v3.®® RealView ICE Update
-:J Click on your ICE and sele@onnect.
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&7 R¥I Update - <Unconnected>

_{ol x|
File Wiews RY¥I Help

| 2|

Connect to a Realview ICE to continue

Fealiew ICE browser Scanning... @
Access I Host Marme: | IP Address | Ethernet Address |
Found...5

=-USE

i RVICES 127.00.2 00:02:F7:00:08:FF

OtherICE1 10.1.72.34 00:02:F7:00:25:12
OtherlCE2 10.1.72.41 00:02:F7:00:13:4C
; OtherlCE3 10.1.72.190 00:02:F7:00:05:.C5
OtherlCE4 1017239 00:02:F7:00:04:00
—Other TCP/IP Devic
IP &ddress / Host Name

Y
';J Click on the ICE Ipstall Firmwarg button with a green arrow in the
top left of the window.
T=TEY

File “iew A% Help
P

( &)?__/ Install Firmware

GFEEEEE |-:_:E u —Description
-- gmplates Realfiew ICE Updatable Software
m Realfiew Trace 1.0

—Verzioh

31.1 build 763

—LComments

A2

i Digconnect :
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_ Browse to theC:\Program Files\ARM\RVI\Firmware\3.1\23
- folder and selecARM-RVI-3.1.0-754-base.rvi . Click Open
Click Continuein the next dialog.

£ Install update rd |

You are going ko install release 3.1.0 build 754,
The releaze currently ingtalled iz 3.1.1 build 763,

Realyiew ICE v3.1 Releaze -
e functionality includes:
* Senial wire Debug support

* CoreSight trace support
* Cortew-t1 debug LI

g Continue j Cancel | Help

A

The firmware update will take around 2-3 minutesdmplete.

_ Browse to http://www.arm.com/support/downloadshtml and

[ download the latest RVI 3.1 patch. At the tinievating, the latest
patch is RVI 3.1.1 (build 763). Extract the ddeaded ZIP file to you
hard drive.

As before, click on the ICE button with a greeroarrand browse to
the.rvi file that you just extracted. Selé€gpen and therContinue
in the following dialog.

7

Patching will again take around 2-3 minutes to cletep After completion, your RVI
is now updated to the latest available RVI firmweeeision.

Setting up RealView Trace

The RealView Trace unit should be securely mountethe RVI unit. Note that the
Trace unit requires no additional software in ortdework.

Refer to section 6.4.2@onnection Instructions’9pf theRealView ICE
6 and RealView Trace v3.1 User Guifle more information on
mounting the RVT unit onto the RVI unit.

Connecting the RealView ICE and RealView Tracetoy our target
hardware

Connect one end of the provided JTAG cable to th&l\Rew ICE unit. Connect the
other end of the cable to the socket markBAGon the target board.
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Connect one end of the provided Trace cable tartinal Trace ‘T piece’ adapter.

Plug the adapter into the MICTOR connector markBACEon your target. Connect
the other end of the cable to your RealView Tr&¢T).

The RealView Trace unit does not need additionalgypit can obtain power directly
from the RealView ICE.

250v02 Using RVI/RVD Tutorial 10




Ethernet / Power to
usB RVI (5V)

JTAG /

R LVDS
N / Probe
\ Power to

' target

.- Tl To
/.— e Trace To
- N Probe

It is recommended that you use the LVDS JTAG piia@eference to the standard
JTAG cable, as the LVDS probe:
Lets you debug systems with a faster JTAG clockdiag as the target permits
it). For TCK speeds of 20MHz or more you needge the LVDS probe.
Helps to avoid some issues related to weak JTAGatsgor JTAG signals
with interference.
Has a longer cable, enabling debugging when theidG&ther away from the

target.
LVDS
probe
Standard
JTAG
cable

On some boards (including the PB926EJ-S), the JRAGMICTOR connectors are
too close together to plug both the LVDS JTAG anac€ probes into the board. In
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this case, you can plug the LVDS JTAG connectar the side of the Trace
connector, as shown below.

LVDS

Probe
Trace

Probe
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Section 2: Preparing for the Examples

This section prepares the debugger and the exarfgplése remainder of the tutorial.

2.1 — Building an Image (rebuilding the examples fo r
your target)

The examples in this tutorial make use of 3 piefeode:
- A Hello World example that outputs text, making o$&VD’s STDIOtab
A reset example, containing a vector table and Saitialisation code, to
demonstrate running a program at reset time
A version of the classic Dhrystone benchmark medito run indefinitely, to
demonstrate trace capture

The code examples in this tutorial are providedhwatch files that call the C
compiler @rmcg and linker &rmlink) to build the images. You will need to invoke
the.bat batch files in each example folder in order tddan.axf image that can
be loaded to your target. These examples will watkout modification on the
Versatile PB926EJ-S platform.

c:\rvds31_tutoria\PB926 These are the files for use with
the PB926EJ-S board

The examples require 8KB of memory at address 0&8®0you are working with a
PB926EJ-S, or another target board that meetsdbisrement, then you should skip
to the next section.

If you do not have 8KB of memory at address 0x8@0én you should follow the
remainder of this section, which gives more infatioraon rebuilding the examples to
work with your target.

The address thatrmlink will link the image to execute from is specifiegdscatter
file. The scatter files used for the exampledalle the file extensiomscat

Scatterfiles describe where code and data aredsédidead time and at run time. In
the example below, the scatter file is also usdddate the stack and heap.

LOADQ 0x8000) «—— Modify this value

{
RAM +0
{

}

ARM_LIB_STACKHEAP +0x1000 ALIGN 32 EMPTY 0x1000

*(+RO,+RW,+ZI)
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{
}
}

This example scatter file creates one load regid@x®000. Within this load region is
an execution region callé&RiAMat address0, indicating that the address is at an offset
of O from the load region address (i.e. 0x8000)is Execution region contains all the
code and data for the image.

A second execution region is callaBM_LIB_STACKHEAPand is marked as
+0x1000 ALIGN 32  so that it will be placed on the next 32 byte lany that is >=
0x1000 bytes from the end of tR&AMregion. It isOx1000 bytes in size and is
marked aEMPTYbecause it holds no code or data sections.

ARM_LIB_STACKHEARs a key region name. In RVDS 3.0 and later, éiscution
region name tells the linker where you want to @lde stack and heap, causing the
linker to automatically link in all of the necesgande to set up the stack and heap
accordingly.

In this example the heap will grow upwards from lbleginning of the region
ARM_LIB_STACKHEARNd the stack will grow downwards from the endhefregion
ARM_LIB_STACKHEAP The absolute addresses that the heap and stagkrgm
will depend on the size of thiRAMregion.

In order to port this example to work with a targ#ter than the PB926EJ-S, you
would simply need to adjust th©ADaddress (0x8000) to be an address in RAM on
your target, allowing enough space above the chaddress to fit in the image
including the stack/heap region (8KB is recommeded

Refer to Chapter 5 of the RVCT 3.1 Linker anditits Guide (Using
Scatter-loading Description Fil§sfor more information on using
scatterfiles.

After making changes to the scatterfile or to a4’ command lines, you must
rebuild the image to implement these changes. ddnsbe done by invoking the
.bat build script again.
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2.2 — Connecting to and Configuring your Target

Start RealView Debugger by going$tart ® Programs® ARM ®
RealView Development Suite v&1RealView Debugger v3.1

SelectTarget® Connect to Target...

Click on theAdd button to the right of thRealView-ICEentry in the
Connect to Targewindow.
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The RVConfigwindow appears. RVD should automatically detectry
RealView ICE unit. If it does not, click on the greicon at the top-
right hand corner of thRVConfigwindow to begin scanning.

O

Select your RealView ICE unit from the list anccklConnect

Additional options will appear:
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Auto Configure Scan Chatauses the RVI to scan for devices in the targets
chain. Each detected device is added to the taggain.

Click the Auto Configure Scan Chalsutton.

Your target should appear in the list:
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If you are using a target that is not recognizedbto Configureyou should select
Add Device..and navigate to the ARM core on which your targdtased. If you are
manually configuring your target in this way, youlweed to fully populate the scan
chain withCustom UNKNOWNin Add Device.).entries if there are items other than
the core on the scan chain (e.g. DSPs, FPGAs etc).

SelectFile® Savethen selecFile ® Exitto save your configuration
and close th&VConfigwindow.

Select your target underneath fRealView ICEentry in the
Connection Controlindow.

SelectConnection® Connectfrom the menu to connect to your target.

Double-clicking on the connection namr(M926EJ-S_0) will also
cause RVD to connect to your target.

18
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2.3 — Setting up RealView Debugger

Line Numbers

Line numbers are used through this tutorial to iifgspecific source lines.

If you do not already have source line numbeengbled, seledtdit

® Advanced® Show Line Numbets display the source file line
numbers in the code window.

Workspaces

Workspaces are used to store personalized settifagsexample the layout of
individual windows within the main RVD window. Yaian dock/undock, resize and
move these windows by dragging them. There aredreas’ to the left, right and

bottom of the main RVD window. Dropping a windowadne of these areas will
cause the window to be docked.

- Seleciew ® Registerdo open a Registers window.

- Drag theRegistersvindow to the right hand edge of the screen sb|tha
it becomes docked.
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- SelecfTarget® Disconnecto disconnect from the target.

- SelectFile ® Workspace® Save Workspade save the new layout
- SelectFile ® Workspace® Save Settings on Exd remove the tick
next to this option.

RVD will now remember the window layout that yowhbgust created, and will start
up without trying to connect to your target.

See the FAQHow can | use workspaces to control RVD's GUI?
on the ARM web site for more information on usigrkspaces.

Semihosting

Semihosting is a mechanism that captures I/O régsjmesde by code running on the
target (typically library code), and communicatesse to the host system for
handling. For example, applicatipnintfs will by default appear within the debugger
console window.

See Section 13.9 of thiealView Debugger v3.1 User Guide
(‘Viewing semihosting controls for RealView ICE JTéd@nections’)
for more information on setting Semihosting opsio

Vector catch is a mechanism that is used for cagcbkceptions that occur on the
core. Itis implemented using dedicated logianstruction breakpoints if the core
that you are using does not implement this logdihis feature is particularly useful
when debugging code for which you have not yettemiexception handlers.
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Semihosting and vector catch are controlled by Rébnection properties, and are
enabled by default.

- SelectTarget® Connection PropertieBom the RVDmenu.
- Browse toAdvanced_information\Default\ARM_ Config\

- Ensure thaVector catchis set toTrue

- In theSemihostindolder, ensure th&nabledis set tolrue

- SelectFile ® Save and Clos® save any changes.

Changing settings i@onnection Propertiesauses those settings to be applied to all
subsequent connections of that type.

Changes made @onnection Propertiedo not affect any currently
active connections. You must disconnect fronryarget before
making changes and then reconnect afterwards.

Alternatively, you can enable/disable SemihostmtheDebugtab of theRegisters
window. Settings made in this window are tempoeargt are lost when you
disconnect from the target.
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Section 3: Using RealView ICE with RVD

This section provides an introduction to usingRealView ICE unit with RealView
Debugger to debug an application running on yougetahardware.

3.1 — Simple Hello World Project (RVD Basics)

SelectTarget® Load Image..from the RVD main menu. Browse to
hello.axf in thec:\rvds31 _tutorial\PB926\Hello_World
directory and clickOpen

The main window now shows that the image is loadHte red box indicates the
current execution position.
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Code Window Tabs

When RealView Debugger first loads an image, thenmigw contains ®isassembly
tab that displays disassembled code with interl@&@/€++ source lines. The current
location of the PC is shown (right cliédk Interleave Sourc# toggle source
interleaving).

If source code exists for the current locationhaf PC, you can toggle between
disassembly and source code views using the toblitémn below.

O

\ Toggle source

/ disassembly
view

By default, RealView Debugger will show the scoplevant to the current context of
the PC.

SelectDebug® Runfrom the menyF5).

Execution begins. Th@utputpane at the bottom of the RVD window shows the
StdIOtab which allows console 1/O operations for therent image. The program
prints some text to the output window and ends.

SeleciTarget® Reload Image to Targétom the menu.
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RVD will reload the image ready for debugging. Agthe current execution position
is shown atnain() .

Registers Window

The RVDRegistersvindow allows you to view and modify the conteatsARM
registers.

>

Of most interest are the tabs for tbereregisters (rO — r15 and the CPSR), @15
registers (e.g. enabling/disabling caches, mmundbrarediction etc), and thi&ebug
registers (e.g. setting Top of Memory and enabtiisgbling Semihosting).

The displays of registers r0-r15 can be used toifintte value of live variables
(variables that are currently in use) when the costopped, for example when you
are stepping through code or hit a breakpoint.

You can switch between different value formatsigitrclicking on a register and
selecting-ormatfrom the context menu. The most common choiceslaxand
Decimal

Right-click onROand selecFormat ® Decimalto change the format
of ROto decimal. Select the value nexiR6and enter a new value

(e.g.526).

Some of the registers are enumerated — for exat@l€P15Control register.

In the Registers windo@P15tab, double click o€ontrol. Notice
that by clicking on m/M you can enable/disable BhMU. Hover the
mouse over each button to see what can be endiskeoled.
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Another useful register that is enumerated iISGRSR(Current Program Status
Register) in th&€€oretab. This register manages enabling/disablinigtefrupts, core
state (ARM or Thumb) and the current system mode.

Breakpoints

Breakpoints tell the debugger to stop the targetrwdn particular event occurs. For
example, you can tell the debugger to stop executiothe target before a particular
instruction or C source code line is executed abybu can inspect and modify the
current state of the core. This is implementeldegiby temporarily replacing the
relevant instruction with a breakpoint instructi@software breakpoint), or using
watchpoint units within the core that monitor tlieleess and data buses (a hardware
breakpoint).

Software breakpoints can only be used on instrostibat are in RAM, as they
involve the temporary substitution of a breakpanstruction for the original
instruction. Hardware breakpoints can be usedgragea of memory, including
flash or ROM.
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See the FAQWhat is the difference between HW and SW
breakpoints?on the ARM web site for more information on hate
and software breakpoints.

Hardware and software breakpoints can be conditiotie debugger will only stop
the core under certain conditions. For exampleeakpoint could be set so that the
debugger stops the core before a particular lireodé is executed. A condition could
be added to this breakpoint such that the breakponly hit when a particular value
is stored at a particular location in memory.

The simplest way to set a breakpoint is to doulié @ the grey margin to the left of
a line in theDisassemblyab or within a source file. This will set antingtion
breakpoint so that when the core is about to exeihatt assembly instruction or C
source line the debugger will halt execution. RWID use a software breakpoint
where possible, otherwise a hardware breakpoint.

Set a breakpoint anain() by double clicking in the margin to the left
hand side of th€odewindow. From the RVD main menu select
View® Break/Tracepointto view information about the breakpoints
you have created.
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SelectDebug® Runfrom the menu (F5).

Execution now halts atmain() after initialisation of the C library.

If the location where you want to set a breakp@mh non-volatile
memory (e.g. flash), you can explicitly set adweare breakpoint.

Set a new hardware breakpointsubroutine() by selecting
Debugrp Breakpoint® Create Breakpoint. from the main menu.
- SelectHardware Intsruction

- Typesubroutine  for the location and cliclOK.

SelectDebug® Runfrom the menyF5).

Execution will halt asubroutine()

Tracepoints

Tracepoints are similar to breakpoints but instefaklting program execution will
start/stop trace capture. Note that you needve tige Trace Analyzer connected to
be able to create a tracepoint. Using the Tracdyxer and the setting of tracepoints
are discussed in more detail in thecesection of this tutorial.

Symbols Window

The RVDSymbolsvindow allows you to browse through symbols carediin the
images currently loaded into the debugger.
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From theSymbolsvindow you can conveniently locate a function, tam function,
add a variable to the watch window or set a bregitpo

If the Symbolsvindow is not already open, sel&tew ® Symbols
from the RVD menu to display ti&ymbolsvindow.

The format of the-ilter at the top of the window isnagaModuléFunction You can
manually edit the filter, or double click on anniten thelmagesor Modulestab to
filter by that selection. Note thatis a wildcard to avoid filtering.

Thelmagestab displays currently loaded images;
TheModulestab displays modules contained in the currenligréd images;

TheFunctionstab displays functions contained in the currefiligred
modules;

TheVariablestab displays variables contained in the currefiltsred
functions.

Double clicking on a function name jumps to thatdiion in theDisassemblyab.

Select thd-unctionstab in theSymbolsvindow and double-click on

subroutine() . Notice that the main view changes to the
Disassemblyab and shows the assembly code for the selected
function.
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Double clicking on a variable name displays therassland value of that variable in

theCmdtab. By default, th¥ariablestab does not display locals.

- Select thevariablestab in theSymbolsvindow
- Right-click in the white space in the windowdaselectShow Locals

Double-click onMyInt to display its address and value in @rad
tab.

See the FAQHow do | access the symbols in my image using RV
on the ARM web site for more information on ®gmbolsvindow
and its tabs.

D?
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Memory Window

The Memorywindow allows you to view the data in a particldaea of memory, in a
configurable layout and format.

- Find the address odyint from theAddresscolumn of theSymbols
window Variablestab (OXxA080 in the screenshots above in the
Symbols Windowection)

- Enter the address into tB¢art addressield in theMemorywindow
and presenter.

- Change thé&ormatto Decimal

- Step forward (press F11) until the yellow arrosins at linel5,
( printf("%s from main\n", helloworldstr); ).

- Find the address oglloworldstr from theAddresscolumn of
theSymbolsvindow Variablestab.

- Enter the address into tB¢art addresdield in the memory window
and presenter.
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- Change thé&ormatto HexadecimahndData sizego 1 byte.
- Notice that the text that makes up the sthaljoworldstr
displayed on the right-hand side of Memorywindow.

is

You can add new tabs to tMemorywindow by right-clicking on an existing tab and

selectingDuplicate View Tabs can be closed by selectidgjete View

F5 to run to the breakpoint set earliemoain() .

SelectDebug® Set PC to Entry Poirftom the main menu, then pres

5S

Watch Window
TheWatchwindow allows you to keep track of specific vatesh

the RVD menu to display th&atchwindow.

If the Watchwindow is not already open, sel&iew ® Watchfrom
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Right-click onMyInt (on line8 of Hello.c) in the main view and sele
Add Watch Repeat fogreeting  andhelloworldstr (lines13and
9 respectively).

1%}
—~

- Press F11 (Step Into) 3 times so that the yedoww points to line
15 ( printf("%s from main\n", helloworldstr); ).

- Observe that ageeting  andhelloworldstr are initialised in
the code, their values update in Watchwindow.

As well as adding a variable to tiéatchwindow from the variable’s context menu,
you can manually enter a variable name intotlechwindow Namecolumn. Note
that the core must be stopped for the values disgléo be updated.
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When watching a pointer (including a string/arra, symbol will be displayed to
the left of the pointer name. Click on this to arg the display to show the contents
of an array, or, for a pointer, to show the valoated to by that pointer.

Click on thet+ next to the pointegreeting . Observe that the value
pointed to bygreeting is shown (the first character of the strif,

Click on the+ next to the array nanteslloworldstr . Observe
that the characters that make up the array awrsh The text string
ends with the firsNULL character (0x0) dtelloworldstr[11]

TheWatchwindow contains 4 tabs so that you can have areifit set of variables
that you want to keep track of depending on whiah pf your image you are
currently working with. This is particularly uséfnhen moving up / down the Call
Stack (se€all Stackbelow).

Call Stack

The execution scope or context determines theilidgibf variables and functions. A
variable or function is referred to as in scopth&@ name can be accessed at the current
point of execution. The scope of a variable orcfiom can be:
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the current source file, for global variables anxctions;
the current function, for local variables

When you load an image, scope is initially seh®walue of the PC, which is usually
the entry point of the image. As you step throtighimage and move into child
functions, the scope updates to continue to shewetinrent context.

- SelectView ® Call Stackfrom the RVD main menu.

The Call Stack window shows the hierarchical fldva@rogram and enables you to
trace back to the program’s status at an earligt p@y moving up to a previous
entry in the call stack, you can change the scoje tat the point where the child
function will return to. This works by retrievirfgpm the stack local variables that
were active immediately before the function catikglace.

Double-click in the margin to the left of tkabroutine()
function definition (line23) to set a breakpoint. Press F5 to run to th
point in the program.

S

- Double-click on thént main(void) Line #17 Col 2 entry

in theCall Stackwindow.

- Observe the outp@icoped at level 1: (0x000080AC):
HELLO\main Line 17:2 in theCmdtab.

A blue arrow and a blue box show the new scope:
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- A blue arrow and blue box indicates that theenirscope is differen
from the location of the PC.

- A yellow arrow and red box indicates that thereat scope is the
location of the PC.

You can also move up (to parent functions) and dfierichild functions) the call
stack by entering the commangsanddownin the RVD Command Line (see
Command Lindelow).

As you move up and down the call stack, observettigavariables
displayed in théocalswindow change (selettiew ® Localsif this
window is not already open).

Variables in théVatchwindow that are local to a particular functioncaleecome
active / inactive as you move up / down the stat&u can make use of multiple
Watchwindows, or the multiple tabs within an individdakatchwindow to isolate
variables that are relevant to a particular scope.

If the scope is at a location that correspondsdouace file then RVD automatically
opens that source file if tHdome Pageab or another source file currently has the
focus.

Command Line

TheCmdtab in RVD displays the current status of the dgjen. When you carry out
a GUI action, you will usually see a command-ligeigalent echoed to this tab. You
can use these textual equivalents on the commagedthe grey bar at the bottom of
theCmdtab). This is particularly useful when creatingcaipt (see below).
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Use thaup anddowncommands to move up and down the call stack
(seeCall Stackabove).

Simple Scripting

You can gather together a sequence of commandhktreictions into a script. This is
a plain text file that can be called automaticallyen you connect to a target, or on
demand. An example of automatically calling agcak connect time is given in the
Configuring Tracesection of this tutorial.

To create and run a simple script:
Carry out the GUI actions that you want to script
After each GUI action, copy and paste the commahded to th&€€mdtab
into a text file
Save the text file (e.dyScript.ing
Click on theAdd Scripttoolbar button and browse to the script that you
created

Click on theRun Scripttoolbar button to run the script

Add Script

// Run Script

OO

Scripts are most commonly used to perform targefigoration on connection to a
target, or to perform the connection itself follaMgy some subsequent steps. The
example below shows the generation of a simple ecion script.

- Disconnect from your targetérget® Disconnedt

- Right-click in theCmdtab and seledtlear to clear the existing
output.

- Connect to your target by double-clicking oa thrget in th@ arget
® Connect to Target.dialog

- Load the previouklello.axf image via th&arget® Load Image...
dialog.
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- Set a breakpoint aubroutine() by double-clicking in
the margin to the left of the first line of thenfttion definition (line23)
- Press F5 to run to the breakpoint
- Observe that the above steps caused the folgpegommands to

appear in th€mdtab, along with some additional information:
connect "@ARM926EJ-S_O0@RealView-ICE"
load/r C:\rvds31_tutorial\PB926\Hello_World\Hello.a xf
binstr \HELLO\#25:0

go
- Paste these commands into a plain-text ediarrificluding the
initial > character) and save the fileSispleScript.inc at
c:\rvds31_tutorial\PB926\

- Disconnect from your target4rget® Disconneck

- Add the script that you just created usingAld Scripttoolbar
button.

- Run the script using tieun Scriptoolbar button.

See the FAQRVD Scripting & Automatidron the ARM web site for
more information on scripting with RVD, includisgme example
scripts.
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Section 4: Using RealView Trace with RVD

This section provides an introduction to usingRealView Trace unit with RealView
Debugger to perform trace capture.

Application Note 168Tracing with RVDprovides a more
comprehensive walkthrough guide to tracing yanget.

4.1 — Configuring Trace

When you have auto-configured (or manually conggi)ryour target in RVD, you can
configure whether or not your target has an ETM lfEdded Trace Macrocell) or an
ETB (Embedded Trace Buffer). The PB926EJ-S costamETM, but no ETB.

Click onDevice Properties..in RVConfig

>

Ensure thaETM is selected, anBTB is deselected. ClickK.

250v02 Using RVI/RVD Tutorial 40




If your target contains an ETB (for example, the TIG6JF-S), then you can also
selectETBto use the on-chip buffer rather than the exteRellView Trace unit.

Connect to your target, then open the RAiEalysiswindow.

SelectView ® Analysis Window

From the Analysis window you can configure tracitirsgs and view collected trace
data.
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Connect the analyzer to your target by seledddg ® Connect /
Disconnect Analyzer

SelectEdit ® Automatic Tracing Mod® Instructions and Datérom
the menu in thénalysiswindow.

The debugger is now configured to automaticallytaagtrace for both instructions &
data.

SelectEdit ® Data Tracing Mod® Data Onlyfrom the menu in the
Analysiswindow.
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The debugger is now configured to capture both dalizes and addresses for data
trace capture.

Trace settings can be configured via @@nfigure ETMdialog, by selectingdit ®
Configure Analyzer Properties from the Analysis window menu. For this tutorial
the default settings do not need to be changed.

See Section 4.3 of tliRealView Debugger v3.1 Trace User Guide
(‘Configuring the ETM parametejygor more information on
ETM configuration options.
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A reduced trace buffer size will reduce the timestafor the debugger to retrieve the
trace data from the trace unit, but will limit tamount of data that can be captured. If
you are performing lots of single steps or willdtepping your target regularly, you
may want to set a small buffer size — perhaps adl s 1024 records. If you need to
capture trace data for the entire execution ofgelapiece of code, you may want to
use the maximum buffer size. For this example weset the buffer size to 65535
records. The maximum available buffer size forryioace hardware will be set
automatically when you first connect to your ReaWiTrace unit (at least 1 million
records).

SelectEdit ® Set Trace Buffer Sizefrom the menu, and enter a
buffer size o65535records. CliclSet

Trace analyzer connection and configuration cacdoeed out using a connection
script that can be associated with a connectioheMyou perform the instructions
above, notice that a command appears in the RWidtab for each step. You can
copy these instructions into a text editor and sheeesulting script as a text file.

Open Notepad and paste in the following commands:

analyzer,connect /I connect the Trace analyzer
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analyzer,auto_both /l inst & data auto tracing mod e
analyzer,dataonly /I data only tracing for data
etm_config,packauto /I select auto trace buffer
/I packing
analyzer,set_size=65535 // set trace buffer size t 0 65535
/I records

Save the file a$raceConfig.inc atc:\rvds31_tutoria\PB926\

If you are using a target other than the PB926B5& may need to modify the above
commands.

You can tell RVD to run the script that you haveated whenever you connect to a
target via RVI.

- Go toTarget® Connection Properties

- Click onCONNECTION=RealView-ICknh the left hand pane

- Browse toAdvanced_Information\Default

- Right click on Command in the right-hand pand aelecEdit as
Filename...

- Browse to the script file that you just creased click Save

- Right click on theCommand®ntry you just created and sel&ctit
Value...

- Insert the commanidc in front of the path to the script file

- SelectFile ® Save and Close

If you now disconnect from and reconnect to youges you should find that the
analyzer is automatically connected and configioegou.
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When you no longer want to run this script at camtiene you will need to remove
the command you just created fr@onnection Propertieslf you want to run the
script a single time, you can typre ‘<full_path_to_script>’ on the RVD
command line.

NB: If you are working with a Versatile PB926EJ-SAB926EJ-S development
board, you will need to reduce the core clock spgemd 210MHz (default) to
140MHz in order to perform trace capture in bothnmal and half-rate tracing modes.
This can be done by running the following RVD stdpmmands before you begin
your trace, either manually from the RVD commame lior by adding them to the
beginning of your trace configuration scripptgceConfig.inc):

/l unlock system registers

setmem /32 0x10000020 =0x0000A05F

/I modify SYS_OSCO

setmem /32 0x1000000C =0x00002C6C
/I lock system registers

setmem /32 0x10000020 =0x00000000

Your system is now configured to the point whera gan performAuto Traceusing
the ETM without setting any tracepoints. Tracetaepwill begin immediately when
your program begins execution and will continudluhe target is stopped (e.g. at a
breakpoint). In the following examples tracepoigts used to specify a specific
region where tracing should be carried out, redythie total amount of trace data
captured.
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4.2 — Performing Simple Trace Capture

SelectTarget® Load Image..from the RVD main menu. Browse to
Dhry_Inf.axf in thec:\rvds31 _tutorial\PB926\Infinite_Dhrystone
directory.

In theProcesstab of theProcess Controlindow (View ® Process
Control), expandSourcesand double click odhry_1.c to open that
source file.
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In this example we will run aAutomatic Trace This uses no trace points for
specifying the trace range and so causes trace ¢afitured for the entire program
execution. It is possible to speclfistruction Onlyor Instruction and Datdrace (see
previous section). If tracing data in additiorinistructions, you may need to consider
the size of your trace buffer and the bandwidtiicafr trace port.

Population of the trace buffer will automaticalyap back to the
beginning of the buffer when it is filled.

Right-click in the margin to the left of lir92 (if (Run_Index
>=10000) ). Selectinsert Breakpointo set a breakpoint.

Start executing the image by selectivgpug® Run (F5)from the
menu.

Execution halts on the breakpoint. Seliew ® Analysis Window
from the RVD menu to view the captured trace.
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Ensure thabata Value in Decimaik selected in th&race Datamenu,
andCode Window Tracking selected in th€iewmenu.

The columns can be interpreted as follows:

Elem| The element number in the current trace buffea thace trigger has

been set then element 0 will appear at the triggart. Otherwise

element O will appear as the last element.

Time/cycl| The relative cycle number on which an element begacution.
Type| Exec: An instruction that was executed

NoExec: A conditional instruction that was not executed
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R Data : A data read

W Data : A data write

Symbolic| Gives the module name and line number for the spmeding source
code.

Address| Indicates the address an instruction was fetchad,for the address
data was read from or written to.

Scroll through the captured trace data to seedhece code and
disassembly synchronized with each line of tdat@.

The same example can be run with a defined traggerevhere tracing will take place,
by placing markers, or tracepoints, in the codbhe advantage of using tracepoints is
that you can capture trace data just for speciBasof interest in your code, and
avoid having that data overwritten by unwanted adtan the trace buffer wraps.

Right-click in the margin to the left of lirb0in dhryl.c (within the
mainfor()  loop in the body omain() ). Selectnsert
Tracepoint. to display theNew Tracepoindialog.

SelectStart of Trace Range (Instruction and Data)m the list and
click OK to set the tracepoint.
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Right-click in the margin to the left of liB9 (Proc_2
(&Int_1_Loc); ). Selectnsert Tracepoint.to display the
TracepoinList Selectiordialog again.

SelecttEnd of Trace Range (Instruction and Dagend clickOK to set
the trace stop point.

The source code display should now show the recsatltrace and break points:
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Start

Trace O

Range

End
of N

Trace O

Range

Break -
Point

SelectDebug® Set PC to Entry Poirftom the main menu, then pres
F5 to run to the breakpoint set earlier on li92

5S

Execution halts on the breakpoint. SelMiew ® Analysis Window
from the RVD menu to view the captured trace.
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Scroll through the captured trace data to sesdhece code and
disassembly synchronized with each line of tdat@.

For a more in-depth trace tutorial, refeiAgoplication Note 168
‘Tracing with RVDon the ARM web site.
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Summary
In this tutorial, you have:
Installed RVDS and the RVI software
Connected your RVI and RVT to your computer angdgaboard
Updated your RVI's firmware
Configured RVD

You have learnt:
How to rebuild the example images
Basic Scatterfile usage
How to connect to your target
How to debug a program using RVD
How to use automatic trace
How to define a trace range
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